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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 



Claim 1 (Amended) 

A System-on-Chip (SOC) apparatus, comprising: 

a single semiconductor integrated circuit that includes one or more processor 
subsystemsr and one or more DMA-type peripheralSpa^ti a Memory Access GoMt^4te^; 

a first internal unidirectional bus that couples via one or more channeux>^ 
to said one or more processor subsystems, c old Mamory Aoooce Contr o ltoir-and said 
DMA-type peripheral(s), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystems, said -Memofy- 
AG©©6S-G0Atf<>lte4V-and said DMA-type peripheral(s) using a s&gtersefrt*^^ 
(te&g^teMviemory Access Controller and point to point .unidirectional address and 
transaction control "signals launched and captured on the rising edges of the clock 
signal, said first internal unidirectional bus supports pipelined memory transactions, 
wherein a memory access may occur before data associated with a prior memory 
access has been transferred^ 

_ one or more non-DMA periph erals; and 

a second Internal unidirectional bus that couples said one or . m ore^Brocessor 

sujbs^WnsjfiaJ^ 

Access. Cpntrojter. 'and sajd "D MA -ty pe p eri pheraife), wherein _J^icL^i;ojli.Jntsy:nai 
more processor subsystems, said no n-DMA peripher als), said Memory Access 
a nd trans actio n controi signals . 
Claim 2 (Canceled) 
Claim 3 (Amended) 

A System-on-Chip (SOC) system, comprising: 

a single semiconductor integrated circuit that includes one or more processor 
subsystems and T -one or more DMA-type peripheralSrSf^ ^^wi&ry-Aoee^^oi^lte^; 
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a first internal unidirectional bus that couples via one or more .channel CQntg?lieis 
to said one or more processor subsystemsr-B^^infe*^ and said 

DMA-type peripheral(s), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystems, said-& to m €^ 
Ae oe os Controll e r and said DMA-type peripheral(s) using a elf^e^^f^fafe^^ife&s 
dee^eMSflernoiY Access Controller and point to point unidirectional address and 
transaction control signals launched and captured on the rising edges of the clock 
signal, said first internal unidirectional bus supports pipelined memory transactions, 
wherein a memory access may occur before data associated with a prior memory 
access has been transferred^ 

one or more non-DMA peripherals; and 

subsystems via j^^^ 

A^jjjn^ peripteLtajM* wherein salci__g^ccmii-jn|jirna[ 

unidlrectjonal bus has" a "dock signal" and controls transactions betv^ji^^.oiie.or 

more procftfisnr subsystems, said non-DMA peripheratM, said MemopLAoc^ 

Gojitroller^^^ 



Claim 4 (Canceled) 

Claim 5 (Amended) 

A method that makes a System-on-Chip (SOC) apparatus, comprising: 

providing a single semiconductor integrated circuit that includes one or more 
processor subsystems, and_one or more DMA-type peripherals 1 -af^^^iOFy-A€^B& 

coupling a first internal unidirectional bus via one or mofe„ ch_^^^^ ^ 
said one or more processor subsystemsH^ea^^^ and 
said DMA-type peripheral^), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystemsr*a«d-Memo?y 
Assess Controller; and said DMA-type peripheral(s) using a s&gte centrali z ed address 
4eoe4ef-Memorv Access Controller and point to point unidirectional address and 
transaction control signals launched and captured on the rising edges of the clock 
signal, said first internal unidirectional bus supports pipelined memory transactions, 
wherein a memory access may occur before data associated with a prior memory 
access has been transferred; 

providing one or more non-DMA peripherals; and 
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providing a second internal unidirectional bus that couples said one or mor e 

processor jsubsystej^ controller to said non-D^ 

Memory AeoeWj^niM^ 

internal uriidjrectio^ clock signal and controls transacttosJ^eMemLsajd 

k^g-J^IlSt^ subsystems, and said non-DMA peripherals), said Memory, 

Access Controller, an d said DM A-type peripherals using point to pojnLJrLnMjl^^M 
address and transaction control signals. 



Claim 6 (Canceled) 

Claim 7 (Amended) 

A method that uses a System-on-Chip (SOC) apparatus, comprising: 

providing a single semiconductor integrated circuit that includes one or more 
processor subsystems and, one or more DMA-type peripheralSraf^^temor^Aeeess- 

carrying point t o poinUinidirectional address and transaction control signals on a 
first internal unidirectionaTbus coupled via one or more channei contrqljers to said one 
or more processor subsystemsr4<«ai4-M«^^ and said 

DMA-type peripheral(s), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystemsr^sid^^r^^ 
Afe^s-Gowtr^^r and said DMA-type peripheral(s) using a e4ft§4e~£^ 
dAAorfft^MernQr y Access Controller and p oint to point unidirectional address and 
transaction controrsignals launched and captured on the rising edges of the clock 
signal, said first internal unidirectional bus supports pipelined memory transactions, 
wherein a memory access may occur before data associated with a prior memory 
access has been transferred; 

carryin g point to point unidirectional address and transa ction control signals. on_a 



second jnta 

via an -interface controller to one or mere no n-DMA peri pheral, said Memo ry Access 
Controjie^ 

busTalT a cl^'sfgnarancj controls transactions between saidjm^-^.jIlcH^.^osg§^j: 
subsystems'" said non-DMA peripherals), said Memory Access .Controller, and said 
DMA-type peripherai(s). 



Claim 8 (Canceled) 
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A dependent claim according to claim 1, 2r-3, 4,-5, &H2L7, o*-§~wherein said 
single semiconductor integrated circuit further includes a bus arbiter coupled to said first 
internal unidirectional bus, wherein said arbiter grants access to said first internal 
unidirectional bus and arbitrates memory accesses for transactions on said first internal 
unidirectional bus. 

Claim 10 (Original) 

A dependent claim according to claim 9, wherein said memory access arbitration 
for a selected transaction either overlaps a data transfer associated with a prior 
transaction, or occurs in the same clock cycle in which access is granted and data 
transfer begins for said selected transaction. 

Claim 1 1 (Amended) 

A dependent claim according to claim 1 , 2-3, 4,-5, 6r-oj_7, or-S-wherein said first 
internal unidirectional bus supports reading and writing data in bursts. 

Claim 1 2 (Amended) 

A dependent claim according to claim 1, 2r-3, 4,-5, ©r-orj, oM^-wherein a 
variable number of clock cycles elapse between any two said pipelined memory 
transactions. 

Claim 13 (Original) 

A dependent claim according to claim 1 , 3, 5, or 7 wherein one or more of said 
DMA-type peripherals use one of the following clock signals: a clock signal having a 
frequency that is different from the first internal unidirectional bus clock signal, or a clock 
signal having a frequency that is the same as the frequency of the first internal 
unidirectional bus clock signal, but has a different time domain than the first internal 
unidirectional bus clock signal. 

Claim 14 (Amended) 

A dependent claim according to claim 1. 3, 5. or 7 2 -,- A , 6, or ^-wherein one or 
more of said non-DMA peripherals use one of the following clock signals: a clock signal 
having a frequency that is different from the second internal unidirectional bus clock 
signal, or a clock signal having a frequency that is the same as the frequency of the 
second internal unidirectional bus clock signal, but has a different time domain than the 
second internal unidirectional bus clock signal. 

Claim 15 (Amended) 

A System-on-Chip (SOC) apparatus, comprising: 
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a single semiconductor integrated circuit that includes one or more processor 
subsystems, one or more DMA-type peripheralST^tnd one or more non-DMA 

a first internal unidirectional bus that couples via one or m o re chann el controllers 
to said one or more processor subsystems, said^^w^ said 
DMA-type peripherals), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystems t «s^4-4Vtem^ 
AeGeee-Gontrellefr and said DMA-type peripheral(s) using a eirrt!e-^F^^^^<ifer^ 
d^^f-Memor^ Access Controller and goint to point unidirectional address and 
transaction control signals launched and captured on the rising edges of the clock 
signal, said first internal unidirectional bus supports reading and writing data in bursts 
and supports pipelined memory transactions, wherein a memory access may occur 
before data associated with a prior memory access has been transferred and said first 
internal unidirectional bus; 

a bus arbiter coupled to said first internal unidirectional bus, wherein said arbiter 
grants access to said first internal unidirectional bus and arbitrates memory accesses 
for transactions on said first internal unidirectional bus; and 

a second internal unidirectional bus that couples said one or more processor 

subsystems via an interface controller to said non-DMA peripherals, said Memory 

j^QS^Cgntroilerj and said DMA-type peripherals), wherein said second internal 
unidirectional bus' has a clock signal and controls transactions between said one or 
more processor subsystems, a^d-said non-DMA peripheral(s)^^d^i^oMV,^oca^ 
Controller and said 'DMA-type peripheralis) using point to point unidirectional address 
and transaction control signals, wherein one or more of said non-DMA peripherals use 
one of the following clock signals: a clock signal having a frequency that is different 
from the second internal unidirectional bus clock signal, or a clock signal having a 
frequency that is the same as the frequency of the second internal unidirectional bus 
clock signal, but has a different time domain than the second internal unidirectional bus 
clock signal. 

Claim 16 (Amended) 

A System-on-Chip (SOC) system, comprising: 

a single semiconductor integrated circuit that includes one or more processor 
subsystems, one or more DMA-type peripherals, and one or more non-DMA 
periphe ra ISr»af^a^4em0Fy-AeGsss-G©RtF0Bef ; 

a first internal unidirectional bus that couples via one or mo re channel controllers 
to said one or more processor subsystems r s&*d -■^wofy-Aeses&-€^Rtfo»efr and said 
DMA-type peripheral(s), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystems r -said^4em^y 
Aeeese-Gdnfcotfefr and said DMA-type peripheral(s) using a 84i^e-^Rfe-aWze4-^4dfes& 



10 



PACE 13/25 ■ RCVD AT 3/2/2005 2:09:30 PM {Eastern Standard Time] » SVR:USPTO-EFXRF-1/12 • DNIS:8729306 • C8ID:512-»74-7996 ■ DURATION <mm-SS): 16-52 



3/2/2005 1:10 PM FROM: 512-474-7996 Booth .Associates PLLC TO: ♦! (703) 872-9306 PAGE: 014 OF 025 



Appl. Serial No. 1 0/628,1 63 63479.01 1 8 

Amendment Dated 2 March 2005 

Reply to Office Action of 1 0 September 2005 

dftAfteto - Memory Access Cont roller and point to point unidirectional address and 
transaction 'control signals launched and captured on the rising edges of the clock 
signal said first internal unidirectional bus supports reading and writing data in bursts 
and supports pipelined memory transactions, wherein a memory access may occur 
before data associated with a prior memory access has been transferred and said first 
internal unidirectional bus; 

a bus arbiter coupled to said first internal unidirectional bus, wherein said arbiter 
grants access to said first internal unidirectional bus and arbitrates memory accesses 
for transactions on said first internal unidirectional bus; and 

a second internal unidirectional bus that couples said one or more processor 
subsystems via an interface controller to said non-DMA peripherals^saicLMemSEi 
Access Controller, and said DMA-type peripheral), wherein said second internal 
unidlrectTonal bus "has a clock signal and controls transactions between said one or 
more processor subsystems, awUsaid non-DMA peripheral(s) said Memory Access 
r.n ntrolter and said DMA-tvpe peripheral^ using w^Jo^MTi- unidirectional address 
Sd transaction control signals, wherein one or more of said non-DMA peripherals use 
one of the following clock signals: a clock signal having a frequency that is different 
from the second internal unidirectional bus clock signal, or a clock signal having a 
frequency that is the same as the frequency of the second internal unidirectional bus 
clock signal, but has a different time domain than the second internal unidirectional bus 
clock signal. 

Claim 17 (Amended) 

A method that makes a System-on-Chip (SOC) apparatus, comprising: 

providing a single semiconductor integrated circuit that includes one or more 
processor subsystems, one or more DMA-type peripherals, anyone or more non-DMA 

peripheralsrafld- a M e mory -Aooe&s-GeatfoHef; 

coupling a first internal unidirectional bus via„one oiinm.oh3333loMmMJ3Jo 
said one or more processor subsystems, sa^Meflwry^e^s^Cwtf^fefr-and said 
DMA-type peripheral(s), said first internal unidirectional bus has a clock signal and 
controls transactions between said one or more processor subsystems, ^<z-te<mmf 
/ iA r^-G^te4ter-and said DMA-type peripheral(s) using a s^e-^e^faw^^ress 
decoder Memory Acc ess Controller and point to point unidirectional address and 
transaction control signals launched and captured on the rising edges of the clock 
signal said first internal unidirectional bus supports reading and writing data in bursts 
and supports pipelined memory transactions, wherein a memory access may occur 
before data associated with a prior memory access has been transferred and said first 
internal unidirectional bus; 
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coupling a bus arbiter to said first internal unidirectional bus, wherein said arbiter 
grants access to said first internal unidirectional bus and arbitrates memory accesses 
for transactions on said first internal unidirectional bus; and 

providing a second internal unidirectional bus that couples said one or more 
processor subsystems via an interface controller to said non-DMA peripherals^ajd 
Mernoi^^Acce^^ ' M)^£in„said second internal 

unidirectional bus has a clock signal and controls transactions between said one or 
more processor subsystems, a*^--said non-DMA peripheral(s) x j|iyg^ 
Controll er, said DMA-type perioheral(s) using point to point unidirectional address and 
transaction control signals, wherein one or more of said non-DMA peripherals use one 
of the following clock signals: a clock signal having a frequency that is different from the 
second internal unidirectional bus clock signal, or a clock signal having a frequency that 
is the same as the frequency of the second internal unidirectional bus clock signal, but 
has a different time domain than the second internal unidirectional bus clock signal. 

Claim 18 (Amended) 

A method that uses a System-on-Chip (SOC) apparatus, comprising: 

providing a single semiconductor integrated circuit that includes one or more 
processor subsystems, one or more DMA-type peripherals, andone or more non-DMA 



controlling transactions between said one or more processor subsystemsr-s»44 

and said DMA-type peripheral(s) using a first internal 
unidirectional bus that couple s via one or more channel c ontroll ers to said one or more 
processor subsystems, said— Memc^^ said DMA-type 

peripheral(s), said first internal unidirectional bus has a clock signal and uses a single- 
r^^i^d ndrirr-r. rinratteg-Memory Access Controller and pointjo ooinLunidirectional 
address and transaction control signals launched and captured on the rising edges of 
the clock signal, said first internal unidirectional bus supports reading and writing data in 
bursts and supports pipelined memory transactions, wherein a memory access may 
occur before data associated with a prior memory access has been transferred and said 
first internal unidirectional bus; 

granting access to said first internal unidirectional bus and arbitrating memory 
accesses for transactions on said first internal unidirectional bus using a bus arbiter 
coupled to said first internal unidirectional bus; and 

controlling transactions between said one or more processor subsystems, a&4 
said non-DMA peripheral ^ said Memory Access C ontroller, and said D MA-type 
oeripheralfsl using a second internal unidirectional bus that couples said one or more 
processor subsystems via an interface controller to said non-DMA peripherals , ,. sai d 
Memory Access Co ntroller, and sai d DMA-type peripheralfel. wherein, said second 
internal unidirectional bus has a clock signal and uses i^oJilU^^nLunidirectional 
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address and transaction control signals, wherein one or more of said non-DMA 
peripherals use one of the following clock signals: a clock signal having a frequency 
that is different from the second internal unidirectional bus clock signal, or a clock signal 
having a frequency that is the same as the frequency of the second internal 
unidirectional bus clock signal, but has a different time domain than the second internal 
unidirectional bus clock signal. 



13 

PACE 16/25 • RCVD AT 3/2I200S 2:09:30 PM [Eastern Standard TlmeJ • SVR:USPTOEFXRF-1/12 " DM18:8729306 • CSID:S12-»74-7996 ■ DURATION <mn*SS):16.52 



